A long-lived fluorescence label (Tb3) has been attached to the antigen of interest by using a bitunctional chelating agent
A nonequilibrium competitive-binding immunoassay protocol, in conjunction with timeresolved detection of the long-lived fluorescence label, allows the antigen to be analyzed directly in samples containing diluted human serum. Results obtained for immunoglobulin G with this simple and rapid procedure correlated well (r = 0.93) with those by a commercially available fluorescence immunoassay method.
The fairly strong natural fluorescence of serum and antiserum samples is one of the main obstacles preventing the replacement of radioimniunoassay (RIA) by fluorescence immunoassay (FIA). Because of this high background, the detection limits for fluorescence-labeled proteins measured in serum samples are typically 100-to 1000-fold higher than in a pure buffer. A way commonly used to overcome this problem is to isolate the labeled protein by using various separation and washing steps that generally make the analysis procedure complex, time-consuming, and difficult to automate. An alternative approach, suggested by Wieder has been used successfully in analysis for human choriogonadotropin (5) and human pancreatic phospholipase A2 (6). In both of the studies, an immobilized antigen-antibody complex was reacted to form a "sandwich" with a second antibody that contained a europium-chelate label. The europium ion was then extracted from the bound sandwich complex and was converted to a f3-diketone chelate in buffer solution before fluorescence was measured.
We report here the use of a simpler procedure, in which the long-lived fluorescence from a rare-earth chelate is measured directly in serum-containing samples. 
Materials and Methods

Reagents
Human IgG (lot no. 1-4506) and bovine serum albumin were purchased from Sigma Chemical Co., St. Louis, MO. Immobilized rabbit anti-human IgG "Immunobeads" (lot no. 26103) were from Bio-Rad Laboratories, Richmond, CA, as was the standard fluorescence immunoassay kit for IgG (hnmuno-Fluor, lot no. 26276).
Several buffers were used in the fluoroimmunoassay. The optical system was designed so that the sample was exposed to the laser beam only when the photomultiplier tube was blocked, whereas the photomultiplier tube detect- 
Results and Discussion
Time-resolved fluoroimmunoassay is a new and promising methodology that combines the sensitivity of fluorescence with the specificity of immunoassay. In this procedure, nonspecific fluorescence is minimized by using a longlived fluorophore and measuring the label fluorescence after the short-lived background luminescence has decayed. Although this methodology is still in its infancy, its potential for the replacement of RIA methods is clear. Our intent in this work was to demonstrate the simple, rapid measurement of antigens in serum-containing samples rather than to provide an optimized protocol for clinical application.
We have chosen the rare-earth chelate was diminished by minimizing contact with metal surfaces, and by adding excessTh3 ion to the buffer solutions. Free terbium ion itself has a low molar absorptivity at 325 nm, the excitation wavelength used here, and did not contribute substantially to the long-lived fluorescence signal. In addition, we found that the long-lived fluorescence of the Tb-EDTA chelate was relatively insensitive to common quenching agents, such as dissolved oxygen (0-2.2 mmol/L) and chloride ion (0.2-1 mol/L), and to changes in sample temperature (0-37 #{176}C). Figure 2 shows the detection limit and linear dynamic range for the Th-EDTA chelate measured by time-resolved laser fluorimetry.
This calibration curve was obtained by subtracting the background photon counting level from the response for various concentrations of Th-EDTA chelate in standard buffer and serum-containing samples. The background signal for a standard phosphate buffer solution was 400 counts per minute (cpm) with a standard deviation of 20 cpm, whereas that for human serum diluted 600-fold in buffer B was 700 cpm, with a standard deviation of 30 cpm. 
